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Effects of Unilateral Noninvasive Vagus Nerve Stimulation on the Left
Ventricular Post-Ischemic Remodeling
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OBJECTIVES Our previous study demonstrated that bilateral low-
level transcutaneous electrical stimulation of the auricular branch of
the vagus nerve (LL-TS) could substitute for vagus nerve stimulation
and inhibit matrix metallopeptidase 9 expression, resulting in
improved cardiac remodeling.
METHODS Thirty adult beagle dogs were randomly divided into an
MI group (myocardial infarction was induced by permanent ligation
of the left coronary artery, n¼8), an R-LL-TS group (MI plus inter-
mittent right-sided LL-TS treatment, n¼8), L-LL-TS group (MI plus
intermittent left-sided LL-TS treatment, n¼8) and a control group
(sham ligation with left-sided LL-TS group, n¼6). Auricular vagus
nerve stimulation was unilaterally delivered to the right- or left-
sided tragus via ear-clips connected to a custom-made stimulator.
The LL-TS treatment was initiated three hours after the induction
of MI and lasted two hours. Starting the following day, four hours
of stimulation was administered from 7-9 AM and 4-6 PM daily for
4 weeks.
RESULTS At the end of 4 weeks post-MI, both the right- and left-sided
LL-TS treatment signiﬁcantly attenuated sympathetic nerve activity,
reduced the left ventricular dilation and improved left ventricular
systolic function. The unilateral LL-TS treatment signiﬁcantly atten-
uated interstitial ﬁbrosis, inhibited the expression of the matrix
metallopeptidase 9 and increased the expression of the tissue in-
hibitors of matrix metalloproteinase 1.
CONCLUSIONS Both right- and left-sided LL-TS could attenuate LV
remodeling in a post-ischemic beagle dog model.GW26-e2188
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OBJECTIVES Vascular homeostasis is important to our health. Dam-
ages to vascular endothelial cells lead to many arterial diseases. Ra-
dionuclides irradiation, an important means of clinical treatment of
malignancies, will produce b rays. But whether and by which mech-
anisms these b rays injure vascular endothelium has rarely been re-
ported. Therefore, we set up a model by titrated water (HTO) to
explore the mechanism of b-ray injury on vascular endothelium.
METHODS After HTO was added into HUVEC cell suspension within
three consecutive days, Cell Counting Kit-8 was used to evaluate the
cell proliferation capacity and Trypan blue exclusion was used to
measure the cell viability in each day. The expression of miR-34a-5p
was detected by QT-PCR within 24H in HTO group. Comet assay and
gH2AX Immunoﬂuorescence staining were used to measure DNA
single-strand breaks or DNA double-strand breaks in HTO and control
group at 4 time points. MiR-34a-5p mimics, miR-34a-5p inhibitor and
their controls were transfected into HUVEC cells by using lipofect-
amine 2000. The 4 groups were irradiated by HTO. The same methods
were used to measure the cell proliferation capacity, cell viability,
DNA single-strand breaks and DNA double-strand breaks in those 4
groups at same condition as before. At last, we use RNA extraction and
reverse transcriptase polymerase chain reaction to measure the
expression of c-myc and STAG-2 in 6 groups as mentioned above at
four time points.
RESULTS In HTO group, the cell proliferation capacity and viability
were signiﬁcantly lower within 3 days as compared with the control
group. According to the changing of miR-34a within 24H, we selected
0h, 0.5h, 2h and 4h to observe the function of miR-34a-5p. The DNA
damage was higher in HTO group than in control group at each time
points. The DNA damage was higher in miR-34a-5p mimics group than
in miR-34a-5p inhibitor group, however the proliferation capacity and
viability were opposite between the both groups at each time point.
The expression of c-myc and STAG-2 were lower in miR-34a-5p
mimics group than in miR-34a-5p inhibitor group at four time points.CONCLUSIONS In summary, miR-34a-5p down regulated the expres-
sion of c-myc and STAG-2 gene to participate in the process of cell
damage caused by b-rays. The ﬁndings give us a new insight into the
mechanisms of side effect of radionuclide therapy, by which radio-
nuclides damage the vascular endothelial cells.
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OBJECTIVES Given the potential of microRNAs (miRNAs) to inﬂuence
large gene networks and modify complex developmental and disease
phenotypes, we searched for miRNAs that were regulated during the
progress of heart aging.
METHODS Microarray analysis revealed subsets of miRNAs that were
up- or down-regulated in cardiac ventricles from mice at 8 weeks and
15 months of age (young and age). Dramatically, miR-21 was highly up-
regulated during this period, with expression levels almost 3-fold
higher in 15 months ventricles relative to 8 weeks. Over-expression of
miR-21 in the neonatal rat cardiomyocytes (NRCM) shorten the telo-
mere length, attenuated and strengthen the activity of telomerase and
senescence - related beta – galactosidase respectively. Interestingly,
this phenomenon is similar to the ageing caused by doxorubicin
(DOX). Using the quantitative PCR and Western-blot approaches, we
found that miR-21regulated the expression of enzyme phosphatase
and tensin homologue (PTEN) gene, which was identiﬁed as a highly
conserved direct target of miR-21.
RESULTS Finally, we demonstrated that knockdown of PTEN using
siRNA functioned as a similar effect of miR-21 overexpression in
the NRCM. Delightedly, we also found that knockdown of miR-21,
as well as up-regulation of PTEN, repressed NRCM ageing induced
by DOX.
CONCLUSIONS These ﬁndings suggest that ectopic up- or down-
modulation miR-21 may be an important regulatory mechanism gov-
erning heart aging by directly targeting PTEN gene.
GW26-e0223
Mechanisms of Interferon g Affecting the Lipid Accumulation of RAW264.7
Macrophages
Yingpeng Ding, Jie Zhu, Suining Xu, Hongqiang Yang, Jinchuan Yan,
Zhongqun Wang
Department of Cardiology, Afﬁliated Hospital of Jiangsu University,
Zhenjiang 212001, China
OBJECTIVES To investigate the mechanisms about the effects of
interferon g (IFNg) on lipid accumulation in RAW264.7 macrophages.
METHODS RAW264.7 macrophages are divided into the following
groups: Group A (control group) treated with 2g/L BSA in serum-free
medium; Group B with 2g/L BSA plus 50mg/L IFNg in serum-free me-
dium; Group C with 2g/L BSA plus 50mg/L IFNg and 25 mg/L oxLDL in
serum-free medium; Group D with 2g/L BSA plus 100mg/L INF g and 25
mg/L oxLDL in serum-free medium. After treated with the above
factors for twenty-four hours, Oil Red O staining and High Perfor-
mance Liquid Chromatography (HPLC) analysis were used to observe
the lipid deposition in macrophages. And then, the localization of
protein kinase C (PKC) in subcellular unit and the activity of PKC in
membrane were detected by FITC immunoﬂuorescence staining and
PepTag@ Assay. Finally, the expression of scavenger receptor CD36
and cholesterol acyltransferase-1 (ACAT-1) in macrophages were
analyzed by RT-PCR.
RESULTS IFNg signiﬁcantly induced the accumulation and integra-
tion of lipid droplets in RAW264.7 macrophages. The values of Oil Red
O positive cells per 100 RAW264.7 macrophages in each group (A-D)
were (8  1), (2l  3), (35  2) and (69  6), respectively. Cholesterol
ester / total cholesterol (CE/TC) ratio was 22.5%, 40.4%, 49.6% and
71.2% (Cells with CE/TC ratio more than 50% are considered to be
formed into foam cells). The differences among the four groups were
signiﬁcant (P<0.05). With the emergence and the increased concen-
tration of IFNg, the ﬂuorescence intensity of FITC was enhanced and
the stronger ﬂuorescence transferred obviously towards the mem-
brane from cytoplasm. Qualitative PepTag@ Assay indicated that the
activity of PKC in macrophage was enhanced remarkably with the
increasing of IFNg concentration. Then, RT-PCR quantitative analysis
showed that the intervention of IFNg could downregulate the
expression of CD36 mRNA but upregulate the expression of ACAT-
1mRNA.
